Force reconstruction in bimodal AFM
The method developed by Katan et. al 1 to reconstruct the interaction force from amplitude modulation data is applied by using the data corresponding to the first mode (A 01 >>A 02 ). In Katan's approach, the interaction force between tip and sample at a distance d is given by
where Ω is given by
and A d is given by the
where A 0 , Q, k, ω, ω 0 are, respectively, the free amplitude, quality factor, spring constant, driving frequency and resonant frequency of the first mode of the cantilever.
For applying Eq. (1), it is necessary to calculate the behavior of Ω and A with the distance. The dependence of the amplitude and the phase-shift on the piezo displacement z c is directly measured in 3D-AFM at every pixel of the xy plane. A translation in the z-axis must be made in order to set the axis origin. We assume that the amplitude starts to decay when z c is approximately equal to the free amplitude of the cantilever. In addition, it is necessary to turn these curves into amplitude and phase-shift versus minimum distance curves. The minimum distance between tip and sample is estimated as
where z 0 is the average deflection. 
